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(54) NON-AQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non- 
aqueous electrolyte secondary battery with 
improved safety in over charging, especially as 
high as 3C or higher by improving a PTC 
element. 

SOLUTION: This non-aqueous electrolyte 
secondary battery comprises a cathode 4 which 
absorbs and desorbs lithium ion, an anode 6 
which absorbs and desorbs lithium ion, a non- 
aqueous electrolytic solution, and a PTC 
element 13 and the PTC element 13 is so made 
as to satisfy 50/P <R wherein R (mil) 
represents DC resistance at 25° C and P (Ah) 
represents the nominal capacity of the 
secondary battery. 
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friemEEl^To^i si±, ^0. 5v»c**o £ 
3 c X't&n.-f*> t „ sp*&ahf-*S«i> 3 . 

5V^"b5fe<^>0. 5V*lL,?l^tt, oil)3VCi 

-f, ^rtfe<os^-^BE*^fe^^m^-«s^J§ffitm«ih@ 

BOMSE (F0x.lf3V) ^TH^TtA, ttFfeilKd 4 
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ft h -rwcmr- z % < & *) , it* t l Tft*s*#fiT-r 

CttTtOfffl3) t 9 8%?:AK), -f-^o *> 1 CJiTT*<7) 
-f£ffl;6 s 8 0%«±££i6Tv*4o ffc, 

j£ffli;K3eSH-Cv»* <,0**^^ 0 fi£o-C, PTCff 
Oii:5£ffitn:w±K^ 1 6 7/PUttJg1-4wiUJ:o 

VificaKtt£&iLfc9tff«?'Mt::£it« 3 CO J; } * 
**»^©jR*rtfc*S*a*fiT-*- * o * HSi- * - 1 

itiKiSfitR (mn) i±i 2 o/P «fc r>*£^:>j 

££i££<fc >J|6l±-f4gL&jS»f>, #3; (2) 

[0 0 4 7] 70/P<R<120/P (2) 

«te (vi) s:i±, KraLfcSwaijia-eRWL*: 

P TCfT-o i EftlAWaot^tSfffW 
4 1 0<EJeU*^v>r## tb ?*L-CV>* 0 
§4**4 0 A h£UtOt«|»MO*S**«l!HC: 

i:i 0 PTC^* $ *P^Stt4o <l<7)^*, flEPTC 

<0t#x.«b^4 o oil), ^dB**m)»«z:^*iftuiJ 
v»T(i, tSBoiMSofffHho^P TCI? 

(1) ZffitztPTCm* X Offi^OPTCS^tCT 

[0 0 4 8] Sot, «rE-^m?feO&#«F*P (A 
h) li, 0. 5~5Ah©^Htr-r-&^i:d s »iLv^ 

ftlEHo&lfc^***-^ 4 

^Hsuftmsit, PTcs^ieM* { PTcffft 
»uwHH-&"c»4--r4fc*, mis^: (i) t»fci-p 

TCSfftfflKi: i: K J: oTli5v^^14$rltiS1-4 £ 
£ri*-t*#* 0 i")4ftL^ft$lP (Ah) Ji, 0. 

[0049] mg&t LxjEm.tn&i*<?>mz 
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5-4 cm<7)teHJ--t4C:tjJ ? fiFiLv^ -^iTif 
S L < rtittg**i- 4 ***«r»i 

£,2-£2>ZttfX'£2>tztf>. fiiSttt (1) S-ifctPT 
Cf f ^ fflv>4 1 1 1: J: o tfii^SM^iiSt^ - t 

a*-e#4„ 

[0 0 5 0] £LtKWLfcJ:5U, 
J5?i£-.&Sj&l±, 2 5t:»CiJ»t41ttSMgtfcR (mft) 
70 (1) *«fctPTC*Hlit4. 

50/P<R (1) 

(1) 5$t-i3^T, P (Ah) l±> miaPTC^Sr* 

-r 4 *ma«5&«** * 

[0 0 5 1 ] d<7>«t 9 *-^«rfe«±, #IC3 c 

W±T*<03tS^F©gl> J* PTCSH=-S> 

SE.»Sifi?ri#SP?-t±-4i t*'T?JSfc*!), UtTEPTC 

20 »fi-4it* t t?#4^i<), iiK<7)iajS-h#^l*iSii#* 
*«^»- Wih-T 4 £ t i>*X § , ^*[nl±t4:tA { t 
#4 0 

[0 0 5 2] DUEPTC*?**^ (2) 

5 0/P<R< 1 6 7/P (2) 

[0 0 5 3] Ki£LfcSn:i5v»T(i, flfti®# 

Clt^r-#4o £ ©08£ia 4 IctfI",, 09x.«f«t^*^=5: 
4ft£#^£*fc4*£^ffiJ&«D#S&3 1|*IK<±, « 
3 2# J lRlft£*T--C^4o *riemeS3 2<±. IEM3 
3, 3 4i3<tO f ft&3 5oaw»*»««tu 

*BLT*S*ftTv>4. *rE**# 3 2 (itHB 

<?)1I*^- 3 6 izifmztix^Zo *7KS<BiE«±, ffir 
ffi^S3 irtnjR#s*trv^o g!rieiEM3 3«±, 

L^lES*^C0M®^iEffi^J3 3 a, 3 3b ZMf& 
40 L^«it^ ; t-t4o -©J: 9 ^iES3 3I±, -CTx.lf> «T 

T*§4o «trf£«M3 5 it, 

S^J35a. 3 5 bZfmttzffi&zm-rzo -©<t 

4Cii:i 0ftSt4Ct* J T-|4o 
[0 0 5 4] >P*t:P]»7t3 7 i CKOTt 3 7 

so titzmz.i£ft.mfrb%&&nft 3 9i±, fltrte§S3 1 o 
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ie§tpf£3 9cofrie7t3 7i*3U-?-<o±T^* c «rie^pft 

#Tie?t3 7U**$tt>t:**7^^»*t4 HZX*) 
<">-.*T-r y y-Jl'JtlO^, fffBiES^^>4 0 
<±, 'J - K 4 2 Hi l) HJfSmSii 3 2 <OiEg 3 3 t M 

[0 0 5 51 0J^lf^r>U^^c>^^*§^O»«4 
3(±, B«rieSP^3 9 0J-®KEEJE2)K;SfcJB?l3 8£ 
EC«fc 9 ICU — «f»»KJ: »)&EKE»)ft»t&*L-Cv» 

®*)&**m<i nt. rntmwi* 3 ^m^ixx^i, 0 p 

TEfE^#i ojgffii:@SE£*LTv>* 0 lMrlEPTCSf^ 

4 5(±, ^ff^Rtft^PTCf^f-glU 7 <75M® 
<75*SSE4 8 a, 4 8 b**»SS*i^«ii**-t-&o E 
x.l^x>WX^«b^-i,*gff^R#t<0*^^-«4 9li, 
«HBPTC*T-4 5 0*E«4 8 b OTICMlt <b*L 

I5^S3 i^ie ai2#S3 i (djsmmwi& xzrm 
fztf, Sliest urtfti/'. 

[0 0 5 6] 

[£EE] WT\ #HE<o**fe0J*«ri2EL*:Hll £#E 
LTE8BUE9J-r*o 

7i-X*-r/7r^H 8 7lf%i:> *m8J#J 
tUW777O1011%i, 8i*SiJ 
U > 79 > £ 1 . 7 11% t * v > 

■fc;un-*£rl. 3ti%) i: SrTkSrjtajU LTfli^i 
U 'J-^htLfctOtia^itU EE, -/P* 

<jEE©fBR>— 3n v^Aa/w hEffc® (l i c 

oO! ) t*9 7. 6**%> 7*f U>.7"7 * 1 . _ 
211%, ^77701. 2ll%aO I 7 -y^^'A 2 
*S% t KftE-x. f-A-kxfA-tny^yo £ 

[0 0 5 7] #<bft£IE&;£tf*ffiOHlc*-Vi?-^> 

<EPE#Ofl5E>EELJfcH 1 * J: WH2 »ca%-r J: 7 

>:Tff£lfc£&U fl-g^l 4. 5mmT\ 
mmt\ 2 5t;t-:fctt&Ei/1iigJ5tRri ? 7 8raflT% fpf& 
E*T**1 1 OWPTCff (H'-T-AftE ; 
LTPv'J-X) ^ffljtL^o PTCffW2 5 

"CUiift^E^StnlRli. ta-l/»M?*-F (H 
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ewlett Packard) ttST', Eq^fc^H P 
3 4 5 6 A0 4^«tn:a97Egtc± EE 
(±> «rfB8B3eSl*HiBlrIBPTC^^it^$Hi:^«BT- 
ffo/c 0 flftfttt, EfE PTC ff-OMffl ttT 

**KEELfc« «rEPTC^$rfflv^THfr^L7cll 1 
U^-r#it £ & BttMSfltA OTEEE^ * *-r * §t p 

<-Erfeoa^3:T>*^R^^^L, 7 mm 

ies^3& ? 5 Omrat% -•;/ y *a*E£*U:EE 

io so&EA£EEE£&*Ettu xfv>*-#*- 

h$.t>*>^;Pi^;u#-***- hoE-S-SE^L i pf 

EEErtKJRELfc. iMrfE^SWKPSEUEEfill <DE 
mfePTC*T-5.0 f «?rIE*2<7)g#:Srl5rfe^*-X 

lU^-r»iS^r*L, ^#4**6 5 OmA h?) l 7 5 
0 0fiOREE , J*- , >A'f5J->— *E»*EELfc. 
*ife09 2 

PTC^T-omiBitcEJg^R^ 1 

PTC^OHfEltatJSJtRt 2 3mnid-£.r tJ-m 
l±, EEEl iBIIMrREfiV^A-rsi-vzi^EE* 

P T cas^OlWElttattRttRt 4 lmntcf^-i:^ 
(±, i:|a|«l«:R»aUf-'>A^* 

50 RMM 3 

PTC^<0«fEii:^ffieiR«:6 4mQi:niiW 
(±> H*m 4: REE -**jfe* 

[0 0 5 8] »t,itfcEE« 1 - 2 RirjfcEE 1 - 3 O 
=*«»K-3V»T, E*iTE, 2HW»EUJtE, E 
rfem)E* f 4. 2 VC^4$-CI± 1 C<0!eSIt?, 4. 2 
V Kit Lt* (± 4 . 2 V Ote^ET-^-W- 5 WfB^EE-f 

[0 0 5 9] S*tfcEEE 1 - 2 aWJtttE 

40 1-3^1^1^^, 3C (1. 9 5 A) , 4C 
(2. 6A), 5C (3. 25 A) <0#^»!tr-^it7t 
m^ff^-tlzj: i)j§7C^i*l££f£iSU PTCfW f 

jLLfc*fr*o, PTC*?-^l&-r^Btrtc$tpgc < i; •) 
«E* I *tfc»-&*^, PTC^*^Si1-^«r^^c 

■r. 

*JS0!i3 

50 7*-X*-#V7T^H 8 7M%fc,*m#)#J 
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16 



\sy-f 1 ? J. y rfA £ l . 7 fifi% t * -> p« f-A- 
-fc;un-*£l. 31f%) t ZfrZmMlzLr&m 

? i fc \z x i) at® l 

<]E®<0^>— 'Jf^Aa/<* h^fb% (L iC 
oOa ) S*9 7. 6if%> 7-bfV>-/7^1. 
211%, ^777^ H. 2fi*%5.t>*7 y^rTA 2 
m*% t {cftK-i^^ txfWnv A-roiS-g-^iKS: 
SnxTil-S-U TA-5^7All:i*U 71/^ /o 

[0 0 6 0] &biitzlEm.RU i n : &.<Offll l Ztf<)x-1-U> 

t- <fc ») Its** 1 7mm<OitS^SU:, 
<»P»*fOft«>«r«LfcH 1 iJ J:lfH2 ICarf «fc o 
%>) >?'%m*%L, W-'&tfl 5. 5mmT% fig** 
7. 5 mmT\ 2 5ViZ&if Zt.ffi.min.Rtf 4 2 mCl 
X\ fFifrjSJgTriU OOtOPTCff (W^-Mi 
$;g n ^LTPy';-X) SrffljftLfco PTC 
*?-«>2 5t;»-ii»t41[*«*ftR«±, Kt&LtzOkmU 20 
{CLTffo7t 0 IMrlBPTC^tffl^-ClWrieLfcHlU 

<*}feOia*j£-C>^nttJK*4:L> fig^l 8mm 

«©«»rtui»fB*sifijj:a t ssifcflii tmm*&&<r> 

*trf5PTC^S.U f fIf2^2«0S#:^lMKif6«** 

El 1 (C^-r^ii^^r U £*#firi* 1 2 5 0 m A h O 1 JO 
8 6 5 0I<on«I'Jf7A^ L 



PTC^T-fOBJIEiti/t^etR^ 7 8mni:n:tM 

*JSCT6 

PTC^T-<7)grl5ii:cS«stR* 9 omnctsitw 

«±. #1*608 3 fcHttfcPJttffi 'J 
Jt«fll4 

PTCST-<omi5it:5ii«eLR^ 1 2mntC-r-?,i tJ-^ 
ifctSlffD 5 

[0 0 6 1] »fc*Ufc**«3~6Ra f Jfc««4--5 0 

3t**« 3-6 SiftfcRfli 4-5 <7)-^5Ii:ov>t, 
3C (3. 75 A), 4C (5A), 5C (6. 25 
A) <D&WfcX-jz.WM3EM Srfi 1 7 ^ i: U J: 9 

tt < ^tc*aM»tt**«tjh Lfc*g-*rO, P T C ^^tf* 
flsft-f **rfc»Q».fc <9 mfo&£.Ctz®&iL PTC 

[0 0 6 2] 

(50/P=76. 9 (mfi) } 





25lCiaa£gtn; 
(m Q ) 


3C(1. 95A) 


4C(2. 6A) 


5C(3. 25A) 




2 3 


X 


X 


A 




4 1 


A 


A 


o 




6 4 


A 


O 


o 




7 8 


O 


O 


o 


SS»«2 


10 0 


O 


O 


o 



[0 0 6 3] 



[*2] 
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{5 0/P = 4 0 (raG) } 







3C(3. 75A) 


4C(5. OOA) 


5C(6. 25A) 


item 


1 2 


X 


X 


A 




3 1 


X 


X 


O 




4 2 


O 


O 


O 




5 7 


O 


O 


O 




7 8 


o 


o 


O 




9 0 


o 


o 


O 



[0 0 6 4] H»J£L7t*ifc«l -2j3j:U f Jtg 

#§*pjio. 6 5Ah?^, efeoT, me— 

l±, PTCf?«2 5 < CUj3»t£iIs£}gSiR£5 0/ 

0. 65, oJI)76. 9mfl J: <-t*tlf. j§5fe 

KZ-n itBE«fcLR/6 J 7 6. 9ni!lJ;i)tiv> 1 oi 
9t»aLfe (1) R>5 0/P*ifctPTCtf 

i - 2 3 cja±.«>«*:« 

*LUitU tta«fiLR*»7 6. 9mOttT, of »).»IE 
itat«tliR3S*5 0/P (mn) WTWPTCf^fi 
fcitgtfl) 1 - 3 <7)-^m?fe(i. mi£i§5Em<0^, PTC 

[0 0 6 5] ttz, tt»Lfc**W3~6i3j:« f Jt«fll 
4 - 5C0^Hrfe<7)PTCm?-O2 5"C^i3tt-5>It»Eig 
#tR (mn) i:ov»ttfff^ a i*V^Z1^7fe<7><2:ifr 
S»Plil. 2 5Ahf*l., t£-oT, t»|BZl^*» 
li, PTCff<0 2 5"CUiJtt*itiSJ£tn:RS- 5 0/ 

1. 2 5, o$l)40mnJ:>)*§<tMJ, «^mB# 

ii:, tt««t3tR* r 4 OmdJ; »)*#v^ ofi?fifr^L 
(1) R>5 0/P5-ItfPTCf?^«x.fc 

HifetRi 3-6 <^~'>:i:?fei±, 3 c&±<Dm±w.ffi.x-<7>m 



*50/P (mn) JaT<7)PTC^^«x.^itic094-- 
5<0~^:m?lfel±, «rSE«3E*0>S&, PTCSf^fHftr 

[0066] Set, *iao«2*»fe, 

**jfett«rJEL.3t (1) jZ.*m%.-f2>PTCm?*ffiz. 
*U£. ^frttZVUk+mKii^rii 3 CJfiLt'tf>j§;ttSsE 

20 & c 

*tt«7 

PTC^^BtTieitaEffititR* 1 3 OmnCtiCty 
Kttfll3 tB*4R«fi'Jf ->A-f * >Z*lft 

PTC3?dF-<0Mieii:SE«Jfi:RSr 1 5 2mncn; t& 

30 PTC^T-OSJfettsEJg^RS- 1 8 5mnU-r^-tJa 
*1-l±, *J6fil3k|BH|l*RiBsa'J^>>A-f *>Zl*«ft 

[0 0 6 7] %h ixtzmmm 7-9 o=*«*RtnKria 

VUWfeS*lfc«HWt^«»»w**a*, 3 C (3 7 5 
0 mA) -ClfcBLfc»0>ttttg**a£U f^*«r 

[0 0 6 8] 
1*3] 

U 6 7/P- 13 3.6 (mfi) } 





¥^HfiE (V) 


SfeSiSe (m Ah) 


$iffl4 ( 5 7 mQ) 


3.3 7 


12 4 8 


H*St«6 ( 9 0 mQ) 


3.2 4 


12 5 4 


^»«7 (1 30mft) 


3.11 


12 4 1 


fZmmS (1 5 2mQ) 


2.9 5 


10 4 8 


H8S099 (1 8 5 mn) I 


2.9 0 


7 9 8 



[0 0 6 9) g3^<b5§t>MJ:^:, 2 5t:^^tt^> 

fcaasaRan 6 7/p (mn) j^/hsv*, ojk 
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CO^^P = 1 . 2 5 AhSrftALTirmLfc 1 3 3. 6 
rani fJ/h?v*PTC*T-t«x.fc|liS«4 f 6, 70 
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19 



iim^z. t&bfrZo -H. ffirieiti£igiJt* s i 6 7/p 
( m n) &±<np t cm=f-*ffiz-tzmmm& - 9 <r>-^ 

<b, 5 0/P<R< 1 6 7/P£iSJg.-r&PTC3H : -£ 
«x.fcHi£e9 3-7 <7)~ ^mrfefi. ^mSET-ficlXfcgt 

[0 0 7 0] 

~>xmm^xfnf, 2 5 x;\ztnf z\M.tiiL]&tiiR ( m n) 
5 o / p < r i m h p t c * m *. & z t k 

[HI] 
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Iiuisow^^iji^] 

[an *fzm^%z$ifcmm&-&mm<o-m*7F-f 
[12] *«w»=«***«»*^*ifeuiift*ai*i 

fp§1-££*!><7>¥®0o 

[El 3] *»WKte*#jJc*Jira=:**ififcia*&**t 
CT£*-f!}fte0 o 

[B4] *«wu«*#*mj*iK=**jfeo-«*jF-r 

Hf-S-oi&E] 

1 3-PTCffo 
[0 2] 
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